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L) Metallic Interface" (* -y h 9 - ? *S «fc tflKMriE 
<>^-7x-^-^f< v^iU*Dy\#EI» (ADSL) ig<>^-7i 

[0 0 0 4] 

, /\>Kvi-f '7*Oy-» (G. hst^iO £fiJ3*f*o G. h s CO^ 
#iIOi*Ttt* "Proposal for G. hs Modulation 

Technique and Message Protocol" (G. h 
sMm»43«fctfX y-b-V • ^P h^UdttT^ffl*) . I TU-T T e I 
ecommunication Standardization Secto 
j_. C1-068 Chi c a g o . USA, 1 99 8#4^6~9B. &&Xf 
"Handshake procedure for Digital Sus 
criber Line (DSL) transceivers" (t* -f v 5 ^ 
ifPA#[aljS <DS L) 5£Sft«<0M>K->x-? • 7Pv--») , I TU-T 

Draft G. 9 9 4. 1 ( 1 9 9 9 2 E 3 S) <0«t o U < O*>0>£» 

. ±z<r)mm<nD s LSfs«tots««t4, fceo^aflNoiEWBtf-fcr* ( 

POTS) . m^T'-i VZK • U— fc'*M (ISDN) . fc.fclKBSIBJIEga^Sfb 
ISDN (T CM- ISDN) fc£>t§£t^81 (i n t e r wo f k i n g) T'Si 

~?it%\,\ Zti e>tf>±TCO^T(i. Matsushita Electric 
Industrial Co. Ltd, "Proposed Working 
Text for G. hs Based on V. 8b i s" , I T U — 

Telecommunication Standardization Se 

ctor. N F — 0 4 4 , Nice. France, 1998^5^11—14 
Matsushita Electric Industrial Co. 

Ltd, "Spectrum Considerations for G. h 
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[0 0 01] 

1 9 9 8#6E2 3SlCfl«Lfc^«IttJMS6 0/0 9 0,3 3 3^*»&<0tt 

[0 0 0 2] 

1. ftW<0#B 

**HSlixDSL (r-'-f v^^iOX*lHlSa) txA|/\>Kvi-7 (han 
d s h a k e) CB?t5 e 
[0 0 0 3] 

2. aft*»5oatt 

T-'-f v^^ADA#ll» (DSL) v^xAli, 0&lcfiScgUOOA£#T*£fcT'' 
-5ffeI1t-t'7T'*fK 34*><ttfV. 9 Ofit T-'i^ U 

cni^r-* • u- bzmmrzo Txdslj t^omu. adsl 

ffcDSL) . SDSL (^DSL) . RADSL (U- hfflRJHD S L) . H 
DSL OTSDSL) . ^tfVDSL (SSiSDSL) . UDSL 
If-^D SL) . U*> VHZ ADSL-LITE (G. I i t e t L- T 6 tltl^ 
<0J:?4Zti&(0SEE€*C, M-*OS L^-b:^(C^-r5»^aU^^f* 
xDSLt-t^ll, &MtfJlC, T>j!Efflir'35Mb:-y h/s, -L3tt«7a 
IK t'-y h/s ti^f'-* • U- h*mmT2>»\ S D S L li_ti&E*s «£ UTicft 
h^lS^T5 0 D S L ti , -tO>±r<7)fll3BtfIttfiS[-7;u^ h-> (DM 
T:dsicrete multitone) feifi$S*tt5^ 3ft6li^ 
i^/^^-^^^TSo J. Makr i sO" DSL Service" (D 
S L tr-t'^) , Data Communications . 1 9 9 8^4 
is <fc tKA N S I T 1 . 41 3-1 995" Network and Cust 
omer Installation Interfaces — Asymm 
etrical Digital Subscriber Line (ADS 

s " , ITU — Telecommunicat ion Standard) za 
tion Sector. NF — 045 x Nice, France. 1 9 9 8# 
5B11~14EkMatsushita Electric Industr 
ial Co. Ltd, "Crosstalk Model Proposed 

Working Text for G. hs Test". I TU-Te I 
ecommunicat ion Standardizat ion Secto 
r . N F-0 4 6 . Nice. France. 1 998^581 1—1 4B. N 
EC. "Desired Spectrum Range for G. hs 
under TCM— ISDN" I TU-Te I ecommun i ca t i on 

Standardi zat ion Sector. N F — 0 6 6 . Nice. 
France. 1998^5^1 1«-14B.4i<tU r 3Com." Propos 
ed Spectrum and Tone Selection for G 
. h s " ITU — Telecommunicat ion Standard i z 
at ion Sector. N F — 0 6 8 . Nice. France. 1998 
^5^11-14 Bi?. m^£0S5tirgBtt* tlT^-So 
[0 0 0 5] 

stzmtefluicii. x ds Lffi««jST$H»ic43it$ft#«iiij, m : &&<n 

**BBaTA»K i^o^Sl^ ■y?3t» f A*«^t»*»;, -^y-fX«/f7 

-.^/Nj^hjuffis (psd) Hittao™*waT»*t^ ^<oem. ft 
(snr) ti. a%ao«$sft»sna2:»$. n:, snrw. 

rtr>#> • — kj mTCM- i s dn^tu. iass^p^ h-^ (f 

EXT) ^.tUlu^^P^ h-O (NEXT) 4 0 0 H z Miat'SSSt 3 
o F E X TtictU'N E X Tti*^UR^*/f7- • hJUffiS^WT 
. 1. 2 5 5 •JB'tlttw&^N E X T J <1 XifMXTZo 
[0 0 0 6] 



"S'ffcl- <fc *) . *f < (frequency diversity 

) #'§e>*l5o v>*OHH]Ha*l2af* OS. *>>**;u • \s- b*1&T$V2>) 
ZHZ£V^ B9IBI^< ^e>ti5 0 Cfte>C0ffi3glcli, ^<-p**tO:fc/& 
Kite. mJ:^ 7 777^- h->li55^ft, y -y fcttteS 

NRStrsftoaifiaK^-f >$Bis&F*3 mm *k a>kvi- 

^'^Jtt$t, f^T'tt^l^^Jo fflAtf, TCM-I SDNfflfliT'U 
XJili. I. 2 5mslS*0)IBIBaTSI3BrfiE*^"<^*TiaSRrffi 
S«ffi#»K4s I* STOW— AGISTS 0. 2 3 2 m s O 

4S0Wv>*JHBlBa€4f&UTO. 9 2 8 m s t L-T ±#a*J«rHHBli, 1. 2 

IffcfcLTt), &*it»«»flU**>>*^BIWU:l. 8 8 SmsCia^f, ISSN 

10 0 0 7] 

10 0 0 8] 

So 

[0 0 0 9] 
[0 0 1 0] 

si tcji&ns ssigiai oi*. tMnaMMb (p d -i--y m 5, a$as 

5S7-'Jlfft (I F F T) -L-y h2Q, h A>i£«t*+ V 7* (S S C) 

^ l J 2 5. t@^3 0. S^X>3-^3 5 , fc.fctf^n -y ^7 • • -i 

-7h4 0 t^Co &ta#J#Hb^--y hi 5ii, «&co^;u* h-> 

ffi«t*IJfflr*»^. I FFTU1 *§CO&£*&£ 1 fflOBMBK^O • -9->^ 
leSEJftL, **'J 2 5i:^T5 0 mi±\ 2 5 6 1<?)DM T h-> (ITU- 
T««G. 9 9 2. 2lC*^T«fflRTftl<rt»0) OiT*tllBtf±T4 P U 
M 5 7l64t*Jfl^, 5 1 2^>7*JKD-t-y h * * * 2 5lc*&|rtT£C: 

ft(i\ -9->y;HiiifeC0^T' <0"Jx(i"> P I43<fct>*l FFTJil^fl^ A*t* 
liteco&BT) Sfe£U, SfitSco** UCP- KU. te»L-T\ feTRcif^Scfc 

[0 0 1 3] 

2 6 7 flilCO DMT h->±T£*^? HUfiStt* + *) TiZ&* it Z> Z £ fcBJfit 
T'&Z>1f. *HW(Zj:titf, h^&&*+ 'J 7* 5 COT* A tU*\ © 

44«a7ttfl&«aoh-> <43*tmfc*h-» 4t6fliRrfi6TA*itii 
, S«#i:ilB»&nj:9< Vfztf^T, ^tHUVU^ 3 -?&_hC0SiHSC0 h-> 

m'ct^*, -7j-t>jtt^«ec^r sssc n±m h - >o^r * tz u * to 

ffl^fitt 4 Ctt)PlfilT*4. Wittf, G. Lite ADSL _h2ttS S 
Cli, 6*1^1/3 21B<D 1 *§ (2 5. 875kHz... 13 8kHz) d'SW 
$+13 h->£?iJ^T£;i ttfTZ. —XT-MS SCU, 3 3 fcl^L- 1 2 8 O 1 
«§ (1 4 2. 3125kHz... 552kHz) #e>ft Sft* h->fcf!lfllT 
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^S^COgftlCL/z^oT, KVUffittffiHv^T-ASfiJfflUT, xDS 

Ltf- eX(C&T3M> K^i-^ttttt^jStt-TSo (n) CO* 

*t)y. h-> (n>2) £iQ»U. hJU&fifc*-r (SSC) £LZ 

^Lmm^-O^ (P S K) (Sfctt* BPS K-~5ttP S K, SfcliD 

B P S K-m^—MP S KC0<fc oti*<T>m&) $(BfiatLTffi^«» 
-7 HI/Ktt^t'J7S, BPS Kiat^-^T/O Kvi-7* ty htCct^T 
tfflt St. SSClJv a> h'">i — *7 • t*-y h 1 COIS^C ti^^ T+J £ 

mz&m$h % m>k->x-7 • t'-y r-i j o>i&^tzum^ r-j t^ic 

[0 0 1 1 J 

*lfe^<7)»* U^-S«lCj:tlti\ i\> Kvi-7 • ->>**^ • h (S R 
) *0. 8Av>t^/msect:^L<KStS 0 A tiiECOBST'A 

@ft^ (quasicoherent receiver), g B4if^®fl^ ( 
autocorrelation receiver). 43 JrC/D B P S K 

[0 0 1 2 J 

*iwBc«tntt\ x d s Lu--t**c#T*^> K->i--7wa*iziftr5c 
t±. ^^^h^ffim^ + 'JT (sso ±vj\> Kvi-^tiiatSHr*o s 

S C li> U x- ^ f£2feCD fed&C x D s"L ^l^Tt^* h->O*0TA5 e 

szt^T'j^o ssci±. sfg«tc*5it54!yit«^r*tc(i x ffla*jti«s 

ftco h ->co^^ tili" cfcv,\ 0 
[0 0 1 4] 

□ y^7 • 7 1/-A -2-7h4 0(C»^Ji$n^ o ^^vO^iS^SSS^lC J: 
ti(f. /\> h'vx-<7«ai±, 0. 8 k b p sC0ajSTfi^x>3-^Ctt*&S 

0<7)U>'^^(C»$JA$n5o #t U< ti, S4 t' y h • 1f7 r 7"D77HIK 
^tti 3 2. 2kbps <?)iSfflT'§7'n 7 7 - 7 U-A ^ f ig 3 0 Cf ISt 

[0 0 1 5] 

**i>a-^*fUfflU<r^Ji^ Maa6tt=3»ttfiffl»*— f >^ (BP 

sk) i:t*ut^»*u^ e#x>=]-?-£fijflif an^. ^sa«i£^s^ 

BPS Ktt$Ct^47f L^o ^fni:i/5, S!KS3 Oti. ^D'^OU 
h4 0COtiJ77*ffiL^T. / t 'J 2 5 U fctf >7>\> t -f CO* 

*jztftr*^, A*t*liK(g*M# (HJ^x -Itftlt** 1 , 1 8 0St4+S 

7f^$n5 (a*, *o***fctiS«£ura£ffir*) » BPSK^fijffi-r* 

Ute. SSCf>^Ki, a>K'>i-7- t'-y T+1 J C01§^(C(i^# f 
+J t^tCiSft^n, /\>K->i-7 • fc'-y r-J^ r-1 J COlfl^lCli^ T~J 

> Kyi-7 • t'-y hi=**UT, BU&BB^iat fflt**« 
[0 0 1 61 

ft, B P S K $ /cliD B P S K&mtf&Z H-\fcC0C0, QPSK (IQ3EPSK 

) , dqpsk (s^qpsk) . &&&Mm. mm&m, tt^xmstisffism 

[0 0 17] 



tt% y'J7>^Hi N B*5 4t*7 v-*->^ Tl, 1, 1,-1 J ON 

flrot^D'^t, :ni:fi!< 4 t"-y h * rim? - >-^>x r-1 , - 

8 0<7> 3f 7 P y <»J£»*J) « 1. 2 5 

S'^lz-hTftit^CtrnK <SP5, &t^P-^« 1 - 25ms 
OBSfEifcWT*) , tf-y h&O. 3 12 5 5 'JW>U- hT'^TSc -f*)7>-f 
JWtik. G. h s * -y-b-vfcgfctf *?* U< li. 5 = '^U-K'^Ut 
N<@(7)^P y 7 S-t-to &Z?Uy (b 1 , b2, b3, b4) 

4 OC7)flt$Btf-y h <->>?JW CD40Wt^^P7^*^, 4fl|&t'yh£4 
Isli^'JJST (fiD-6s ^P *> ^P*9£0&-9-3f7P-y -7(i. RUSSS (mater i a 
I) ££fc) o &*>>^H*. 1 flM8fc'-y h£tt&i£T-5* U^oT, W5 

efc?C. yjT>^U#J:tFG. hs>7t->W7hll, MUKtt 

JM*. Sfttt^G. h si£ft£*£fciiU. ^t-u> h&SOfcftic^? h;u& 

-f5>^7c) <?) /chiefs it Li^o yjT^v^JU^^IB-rscii:^ 
ffSU^, 3EIBU<rt^'J7'>^U <±T+1> t»*lJffl«IffiT*i 0 
[0 0 18] 

*l6fflff)i?a*IMSm©C«t*ilt\ v><fOU-u-h (SR) to. 8v>* 
U#C3$L<83:3£T3 0 C -T\ A=1, 2, 3. . . T'ASo Z<D£o 
lC->>;tUU • U- h TCM- I - h-^SRfclCtsl,* 

T, i. 2 5 £ m«><3A-.x MfflHrti::s«ffla>i'>#;u£Jl< £ fcc«t$<> 

t^ot, A= 4 (t*-y h*U-h= 3200bps) C0±S^. 1 . 2 5ms A 
hJ^F*3T'^A< h (4t"7h) t^ff-rSCirtC^^o A=8 (t*7 h • U 
- h=6 4 0 0 b p s) <nm-£. 1. 2 5 m s/*-X KiJlrtTI /W h£i£ftT 
SifclCStio G. h s * ;/1z-->*GD£->>**JU£'J?fc < £ b4®&mtZZ£ 

i-f«MaS«B8i9««1 00a^t o SBffiHSmi OOali, SB 
telSaSBSl 0 2 a, ^<5>^ff#^t±iS1 0 3a Ii:/-fXU^ 
ISJ-7-f >K«7 (TW) N3J^o."-y M 04 a*S«fctfi£«fcf'y hi&#? (BS) -i- 
■y h 1 0 6 a t)tt:i^S SB^BfltSgBSl 0 2 at*. Mii*g (D L 

) 110a, $1^1 12 a. □- • • (LPF) 1 14 a. 

tK-it^^<^ (Sgn) 116a fc^fco «ftS S CSfcHfMtt, 11^1 1 
0a43J:l/»Jr»1 1 2 atC#tl&$n*o affiJ*oaSA tttx 1/0. 8 Am 
s (BPS. m> Kvi-7 • ->>**^ffln) Ci?U<fi:iE-r*34:j5fff*Lv,^ 

u^ot, jujt&i 1 2at4, iiitit «aaHM*:**-r*o maiin-- 

• T7*JU£ 1 1 4 a (C&tii* ft£o P- • - 7-fJ^I 1 4a li. A/ 
1.25k H zCISWtLiMBiftftffttCflA f I, t\, MKtf 

. ^P-v^#A=4 A t = 0. 3 125ms..fcJ:l/Af = 3. 

2kHz tft5o P- • • 7-f JU£ 1 1 4 aWll, afltt 1= * It * MS 
ttfi^ ^«fca*m^^tfP-^Uv*JUKi;itKT5-jg^7<it1 1 6a^4 

ts, p- * • 7<;^tu^o?}tiaa£SiiftL, jsfit'*y hc*tffc-r*o 

[0 0 2 2] 

S*#Cttl8»&ft.fc5* r , gB+graSff«1 OOali, <JH*8 1 12bC 

fc t vr) ms§.<ox'<? hJufcB5Tft#Sn (t) tjyn^^^hjns«t(t§s«.i 

(t) fc<Dfll0>:*a7fll (Sn (t) *Sn-i (t) ) £I+KT£o U;^T, 
n *>>#^WWT5ftrS— »*>>#JH ntt, u= S gn (Sn (t) *Sn-i 
(t) ) ClfcifoTfl«*n«, 
[0 0 2 3] 

ei 3 aicme>n^<t ?c, -a^^-f iti uaii, *<< zxnnmz&mt 
ssu3c#com>k/** • jn?'j>?c<t:sp- . - ;u*aja#e>tttH 

Ti, AS^ti <* LT, El 3 a(C*>5j*TJ:?K) , ^-f = >^t»«li, «t*CD 
ajJIWTsacioT^ »fl|ft#^6ttttir4Ci:t>PlS6T , *4 < , ffilxtf. Jan 
W. M. Bergmans, Digital Baseband Trans 
mission and Recording . ®9tiJ:U*l 0*. " Bas i 
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lC<fc ( K TCM-ISDN^P* - h-^5RJ«tC^a^T. 1.25m s<DUS N 
R F E X T$g*a[*3T">#< tt>2-DC7)v>**;UB#fB]— f^@^P-y^ (symb 
ol time — separated block) if&£.~? 5 <» 
[0 0 19] 

TCM— I SDNv^-^AlCtilt^NEXTfc^U'FEXT^P^ h-?(D4 
0 0 H zS^tt$#ERt;An*i:, Iui:WUT2. 5mst*ltafiUAN-y 
^P-y -7|@104IB8*St1fr5Ci:(C<t»K y-fX'U^IBIO-OKv ( 
noiseless time window) &3c#>5 i: # ^ 0 ^ 
P-y -7^St^(C— StT£iSo <SJ^> «I +l ^ US < ^'tC<t o Tte^b^ ftT^fc^ 
) , B^IBJ^-f > b'Oit [+ftiZU^] SNR^WL, (EP^, M>Kvx-^W§ 

[0 0 2 0] 

£-fftli. N - v $7 □ 7 7 $ JSf T 5 ^ 1 1: i o T , fttJEUIOKrr 

scttft^o z<ntztt), yj^v^jKzii, ri, i, i, — ij t^?m 
-fn siifflT* a u (-i, l. i, i ; i, -i, i, i ; i, i, - i, i) 

[0 0 2 1 ] 

* (31213 a -03 clCi&*K *«^W/v> Kvx -^ft^t Sft LmmtZfc 
&)<D3 rxnmKZ&iMmtTFto El 3 a tC. D B P S KX^? hJUKffi[/\> K> 

cs of Timing Recovery"*?**: IT* A Catalog 
of Timing Recovery Scheme". Kluwer Ac 
ademic Publ ishers. Boston (1 9 9 6^) , pp. 4 
5 1 - 5 8 7 lC|5r^tf-A£o 
[ 0 0 2 4] 

SB+aiWHiaSI 0 2 a 5 >?Slffi&1 0 3a t^Cffi^titi', 

tjjsrc £ s^sticAft. p- • • ? -r Ju*oaj73iz*i^rfi#«»«r * 

1§^. e««OA73(3*^T^^^ h^»«tffi#*i**5r*7-f JU* (El^ti:-r" 
[0 0 2 5] 

aq^.t, ^ur*awo#aft3»WK©u:j:titf, 7*)T>7»tm^*mG 

•J-r5t«>(C, /<7 , U^iai7'f>K7lJ^-7 h 1 0 4 a 

t#5o hoffl^^-ar^Aa^ia^-f > K^rtT-aufcia^ 

*fc»CffifflRlffiTA*it€ip-ro t^tlCL,*, 7-f >K7lJta-7 h 1 

tS#*56^L, cn*tfv hSJRi--y hi 06 aC«tt&t*. aKUfctf-y h 
(i. y-f 7'U7 - K0<0lBJC^5-f -tf^ffi^Kfft&Sft. HICt'-y haiR 

J.-y hi 06 aic^tt&$n, uti^t'7 hiiJrt/O-r > KOtt«l^e>, URI 
<BHJffltt)->:* h£¥UJ£T* 0 CO.t^tC. G. hs^7t-y(0g{|^ t'y h 
StRjL- v h 1 0 6 a ti. Sftt'-y hC0]E U l^®^ t StR U , S18fll«7'P';7 
C*ilt5J^RBaU^-f n«iS$T5o t' y ha*Ro---y h 1 0 6 a U, &t}<Dtzit> 
C5 5 U#>^lCNfc* y hS^JcT^o 



[0 0 2 6] 

EE) 3 blc#*K DBPSK^^ hJi*fi£ttM> Kvx-?«^fflSl(6l3 k-U 
> hgft&l 0 Ob^/TT, &(y3fc-U> hSfgttl 0 0 btf, SBiNUKS 
SI 0 2 b. ^-f 5>^ft#tttti«1 0 3b ft**, Sicy *f < > 

KO^J^-v hi 04 b43«fclfi£ftfc* *v hiM#UL--y hi 06b bSttZttf 
$?£ Slfcl=ik-U> httHgl 0 2 bli, h^S£tfc«7c (S SC R 

) 3.=.? h 1 1 lb, Sgjgl 1 2 b, P- • A* • 7* 1 1 4 b, ~5i^ 
9-f * 1 1 6 b. S1S&1 18 b, *j«fctf?5*ftlHS1 2 0b 4*tr 0 »ft S S 
CMMMtt, ^^h«++'J?H£i-7h1 1 1 bfccfcU^fcgl 1 

2 bicftti&$n*<» ^niWt'j?asi-7H 1 i bi*. y;T> 
jamr** s&»&i i2b», »fift« sscasiz-v hcotiititsm-rs 

0 HjTjiiP- • * i i 4 b (z^ttj^tiSo □- • t** * 7< 1 

14blCli, N/1. 2 5 kHzlCBtfif Ut*ffljfia#««A f ^flliL^itAC 
ff* Ut\> ' * 7-f 1 14 0>&7Jli, *^-f ? 1 1 6 bC#U&£ft 
, C©a*€^Uy*^K (mMfltJ(rO) t*t«T5o *5-ftM 1 6b(7)ffi7J 
tt=:iEft#?**K «S»1 1 8 b*«fcira-3**Si 2 0 btc^|g$n*o 
2 0 b^tH^<7)^#(i. Stik' y K:^T« e 
[0 0 2 7] 

mm#izimv>z>i\£?tf. &m=ik-u> hsttai o obt-ii, u< 

(iSSC«7Ci-7H 1 1 b(C«*:oTyy7'>^U3&»&tttiidnS s Ftll*SSn 
SSC£. □t-U>h«Brofc»«^^f MH6tt*$fltR (t) tUTffl 
\,*3 0 Ufcj^oT, «5cJRfiv>**JHi* I n = J n * J n- 1 t & »K Jn 
= sgn (Sn (t) *R (t) ) . t>* J n- 1 = s g n (Sn-i (t) *R ( 
t) ) T*&* 0 81£=]k-u>hgfft8l 0 0 bli«*iAe*St»fc6T^ S 
Sca5cJ.--y hill b<Dfc»i:, SB«B8Sft«1 0 0 a «fc M fcSMtJt^fr 

[0 0 2 8] 

afti3k-i^> hais«i o o btD^-r ^ >^ft^**tt«i o 3 b. B#rao< 

3E=ik-U> htSHSl 4 OOtti^tt, 
[0 0 3 4] 
[5f4] 

F. = L F -fc 

CUfc^TDMTSflS (DMTA) 1 4 5(C<fcoT, ±T<T) h-> k ICfc 
fcoTttl** tl*o MC, D TMSfflSl 4 5C0ffi73^-it^7<^ 1 5 0 (C 

1 nti. I n = s g n (Fn) t££o 

[0 0 3 5] 

-f t-U> hSftttl 0 0 c ti. BECCDMT tfflt*>tv^T-A(C*it* 
TfflfflRlffiftF F T(0ttffli:«^^T^SOT, HK^itttfitJlllllli?* * C £ it 
, ^*#(C(i8S^6ti<t9o MAT, HiftaWfc (* * 'J Ttt+g*!^) tf?lT' 
&'J. #3k-U>hgfS*8l OOcOttffitt. 03 b<D&f&3k-U> h®ft 

« i o o b fc«ifra«??&*. 

[0 0 3 6] 

0-t<&*><7)T J <fc£ e LfctfoT. ^JtWSafeftaiJiUfWJEOgfSatHBipLfcfe 
<7>0X j&ft©^^? h;u£»*-v'j:P±lw/\> Kvx-v-ft^€3EHT30)T 

psk. qpsk$) , ^aoem* j3^t«ffiprte*a««)*!HEs>i:ttfiftiw 

JU*s<*:UV\> h*vx-? • 'y-b-vS-S-CMV Kyi-'? * ->-$->*lzov.* 
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> K'JipJJEJ.-'y hi 04 bfe.ttfk'-y hfilR^-v h 1 0 60«ffitt. El 3 a 
WTSiU^ > htcMLTfi5i2EU^C0tSHflUtcipI«ST'a5 o 
[0 0 2 9] 

SI 3 c(C^*J, D B P SK^y h^S&tt>x> Kvx-?ff#ffl#=l t-U> 
hSfS«1 0 0c *^To 13 ci:16n5J:?i:, *3t-u> hSIHSU. 
*i$7-fjX^S5^P*y 1 3 0, i«3£rit^W«i--y h 1 3 5, ^JU^^a-^ 
^□t-U> hlflfljgl 4 0 . DMTS«a-7 h 1 4 5, *iJ:tf^sft*7-f 
-y- 1 5 0 *#tr e FFT^P-y^l 3 0 (i, R#IB) -f > • M> h*Vi-^ff# 

(±, OTFenk.*«tU f F.nk-T , **i, ^n^tl, n # S <0/ \ > K •> x - -7 • •> > 
*'^rom#BODMTy>#;u|B|l!tC*l*3 kf i</)DMT h->0»S*5 J: tK 
^S?*5o «^fi!c^fi« COCA) JL" y h 1 4 5(i, 
[0 0 3 0] 

[an 

F = £ F 

[0 0 3 1 ] 
[&2] 

F = Z F 

y h 1 4 5COtb73ti. 
[0 0 3 2] 
C&3] 

F nk = F cn3c* F eCn-l)k + F «nk* E"«ln-l|k 

CLfc^T, ^3t-U>hflHHS1 4 OtC^oTfflH$ti5o 
[0 0 3 3] 

[Ell ] 
[02] 
[0 3] 

03 ali. *%^(CJr5DB P S K ff -^(D § B^BBStt^O^P -y ^0T** S 
o 03 bli. *^(;j:$DB P S Kff k- U> hSfflSCO^P-y^ 

0Ta5o 03 c (1. *^^tC<t5. DB P S K^^O hJUffi»A> Kvx-^7 
fl^lCF F Tffift©3t-lx> h«fll5fiJSU/c. 5fffl^k-U> hSfi^tD^ 
P*y J 70Ta5 o 



-6- 



2002-51 9886 



[01 ] 



< 

-2) 



rife 



4J 



ST 





1 









[02) 



;\ 


1 




R 
g 


try 

i 




J 


T 

1 





CY 

^ 

CM 
























I 







Mi 

R? 



o / 

J/ 



i \ 

•rt \ 



1 
J 




FIG.3c 



—7— 



4*» 2002-51 9886 



F £-M#=#) 5K018 AA02 DA02 DA06 

5K022 AA02 AA03 AA04 AA16 AA26 
DD23 DD33 EE01 EE33 



—8— 



&m 2002-519886 




INTERNATIONAL SEARCH REPORT 


International application "No. 
PCT/US99/13S17 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :H04B 1/38; H04L 5/16, 27/10, 27/18 

US CL :375/222, 223, 200, 208, 309. 2 10 
According to In tarnation dJ Patent Closoificatioa (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation ocordicd (ptnxsi&catKm system followed by clawiftcaiioa symbol*) 
U.S. : 375022,223,200,203,209.210 


Documcmfciticn ocarcbed other than minimum docucaentatiof) to tie extent that such documents arc included in the fields searched 


Electronic data base consulted during tho btsmotio&aJ search (at 
APS 


rate of data base and, where practicable 


. search terms -used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 0 


Citation of docament, with indication, where appropriate, of the relevant passages 


ReJevaot to claim No. 


Y 


US 5,751,701 A (LANGBERG et ai.) 12 May 1998, Figs. 3,4 J, 
and 10, cols. 3-7. 


1- 10, 12-21, 26- 
37 


Y,P 


US 5,909,463 A (JOHNSON et ah) 01 June 1999, Figs. 1-4, col. 1, 
lines 20-60 and col. 16, lines 15-64. 


1-10, 12-21, 26- 
37 


Y 


US 5,644,573 A (BINGHAM et al.) 01 July 1997, col. 8, lines 50- 
60. 


3-7, 9, 10, 31 and 
32 


A>P 


US 5,883,907 A (HOEKSTRA) 16 March 1999. Fig. 2 and col. 3, 
lines 27-35. 


1-37 


| 1 Further documents arc fisted in the comic uab on of Box C. | | See patent family annex. 


'A* docuatoU defining Cwgrnwri tua» oTttu ernwhioh t» tuA «oa»ioWod 
to tm of pnrtiuutai nlnouE 

*e* cerlier dacmnont publnhwd ao or after the mtermboral filing dot* 

'V dooumoa trhM> tnty throw doubo on priority ohimCo) or wWi » 
cited to aXoUuh tbo pqbbcniioo dm of coodror ratauoo ffr o«fa*r 
ijocfol reason (cs spoctfbd) 

■O* doowatont fttferrutS *° **» orol di»a too hto. •xhibitimi or «tbtr 

*P" deooatonl pufclulud prior to <b« mtom-Uonol Wine Art* fc\rt U»W than 
tta* pnerrty dsto ctoimod 


lour dooemoiK publi*b»d aft»r tho intom»Uoo»l ft tap dote or priority 
dole wd oat in conflict **rth tho «pp ligation bat titod to rndtnttnd 
the prmctpb or theory uodcrtymg tbc invasion 

*X* ductal! c ill ofpdrticujAi lultvutce. tbe cUinied isvuukm ctiioot be 
eoiuideod oove) or caimot bo corutdored to iavotr « ea tavecarvo Oep 
when the docnrtieat i, Lalca alone 

* Y * docuretnt of p otic id a r reloTrrice. tbo damned vavenkai ccnoat bo 
coa»id«r#d to invoW* mi iovontivo »iop vb*ii lb* dwimmi * 
•onbuwd mU «n« or »or« oth»r »u»b OMunoiU. »u«h oembvmtion 
bewj *bviou» to * p#r*o« iktUvd in (he or* 

"A." aoctenem member cT <fw sud« pttcot remit} 


Dale of tbc cctual compicttoo of the international s&arch 
23 AUGUST 1999 


Dale of moiling of tbe international search report 

21 OCT 1999 


Name and mailing address of the ISA/US 
Commissioner of Paten ti ud Tt*dtxn*it* 
Box PCT 

Washington, D C. 102M 
Fecstintle No. (703) 305-3230 


Authorized officer 

MICHAEL W. MADDOX ^ 
Telephon* No. (703) 308-9557"^ 


■it . /I tf 



Fonn PCT/ISW2)0 (second $hcetXJu]y 1992)* 



-9- 



